Ecological Assessment of Sagebrush Grasslands in Eastern Wyoming by Ganguli, Amy C et al.
Natural Resources and Environmental Issues 
Volume 16 Shrublands: Wildlands and Wildlife 
Habitats Article 33 
2011 
Ecological Assessment of Sagebrush Grasslands in Eastern 
Wyoming 
Amy C. Ganguli 
Jonathan B. Haufler 
Carolyn A. Mehl 
Scott D. Yeats 
Follow this and additional works at: https://digitalcommons.usu.edu/nrei 
Recommended Citation 
Ganguli, Amy C.; Haufler, Jonathan B.; Mehl, Carolyn A.; and Yeats, Scott D. (2011) "Ecological 
Assessment of Sagebrush Grasslands in Eastern Wyoming," Natural Resources and Environmental Issues: 
Vol. 16 , Article 33. 
Available at: https://digitalcommons.usu.edu/nrei/vol16/iss1/33 
This Article is brought to you for free and open access by 
the Journals at DigitalCommons@USU. It has been 
accepted for inclusion in Natural Resources and 
Environmental Issues by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 
!
?
?
? ?
?
!"#$#%&"'$()**+**,+-.(#/(0'%+123*4(52'**$'-6*(&-(!'*.+2-(78#,&-%(
(
),8(9:(5'-%3$&;<(=#-'.4'-(>:(?'3/$+2;<(9'2#$8-():(@+4$;<('-6(0"#..(A:(B+'.*;(
!
"#$%&"'%!
!
!"#$"%&'()*"%+",#-.#&/+()+",#&0-(1()&2#0-"%+)+-"(#+(#"&0&((*'1#.-'#
34*""+",# &..-')(# )5*)# +"04$%&# .-'2$4*)+-"# -.# 4*"%(0*3&#
0-"(&'6*)+-"#,-*4(#*"%#+234&2&")*)+-"#()'*)&,+&(7#8"#($33-')#-.#*#
4*"%(0*3&#34*""+",#&..-')#.-'#*#9:;<===>*0#2+/&%>-?"&'(5+3#*'&*#
+"#&*()&'"#@1-2+",<#?&#$(&%#'&2-)&#(&"(+",#*"%#.+&4%#(*234+",#)-#
*((&((#&/+()+",#&0-(1()&2#0-"%+)+-"(#-.#)&''&()'+*4#&0-4-,+0*4#(+)&(7#
@&# $(&%# ABCD# E<# FF>.)# GH=>2I# 2$4)+>(3&0)'*4# (*)&44+)&# +2*,&'1#
0-2J+"&%# ?+)5# KLMA# &0-4-,+0*4# (+)&(# )-# 0'&*)&# *# ,&-,'*35+0#
+".-'2*)+-"# (1()&2# 4*1&'# -.# 6&,&)*)+-"# 0-6&'# J1# &0-4-,+0*4# (+)&7#
@&#)5&"#+")&,'*)&%#)5&#'&2-)&#(&"(+",#+".-'2*)+-"#?+)5#.+&4%#%*)*#
GENH# 34-)(I# 0-44&0)&%# .'-2# *# ()'*)+.+&%# '*"%-2# %&(+,"# .'-2# O==F#
)5'-$,5# O==E7# D5&# +")&,'*)+-"# -.# )5&# .+&4%# %*)*#?+)5# )5&# (*)&44+)&#
2*33+",# 3'-6+%&%# (3&0+.+0# +".-'2*)+-"# *J-$)# &*05# )&''&()'+*4#
&0-4-,+0*4# (+)&# +"04$%+",# (3&0+&(# 0-23-(+)+-"<# 3'-%$0)+6+)1<#
()'$0)$'&<# *"%# (5'$J# 0-6&'7# @&()&'"# ?5&*),'*((# ?*(# )5&# 2-()#
%-2+"*")# (3&0+&(# *0'-((# *44# -.# )5&# )&''&()'+*4# &0-4-,+0*4# (+)&(#
.-44-?&%#J1#J+,#(*,&J'$(5<#"&&%4&#*"%#)5'&*%<#J4$&#,'*2*<#*""$*4#
J'-2&# (3&0+&(# *"%# )-# *# 4&((&'# &/)&")# )5'&*%4&*.# (&%,&<# *"%# (+/#
?&&P(# .&(0$&7# @&# .-$"%# (3&0+&(# )5*)# )13+0*441# %&0'&*(&# ?+)5#
,'*Q+",# G.-'# &/*234&# ,'&&"# "&&%4&,'*((<# J4$&J$"05# ?5&*),'*((<#
8"%+*"# '+0&,'*((I# )-# J&# 4*0P+",# -'# &")+'&41# *J(&")# .'-2# 34*")#
0-22$"+)+&(7# 8")'-%$0&%# (3&0+&(<# &(3&0+*441# )5&# *""$*4# J'-2&(<#
?&'&#3'&6*4&")#*0'-((#*44#&0-4-,+0*4#(+)&(7#C6&'#EE#3&'0&")#-.#)5&#
)&''&()'+*4# &0-(1()&2(# ?&# (*234&%# 5*%# ,'&*)&'# )5*"# .+6&# 3&'0&")#
'&4*)+6&# 0-6&'# -.# +")'-%$0&%# 34*")# (3&0+&(7# M$''&")# &0-(1()&2#
0-"%+)+-"(# .-'# 2*"1# ?+4%4+.&# -.# )5&# *'&*<# *(# +%&")+.+&%# J1# -$'#
*((&((2&")<#5*%#,&"&'*441# 4-?&'#5*J+)*)#R$*4+)1# )5*"#%&(+'&%#*"%#
)'&*)2&")(#)-#+23'-6&#)5&(&#0-"%+)+-"(#*'&#34*""&%7#
!
CDEFGAH9ECGD(
!
"! #$%&'! ()*%'+,&)*-).! /0! %1-+,-).! %#/+2+,%3! #/)*-,-/)+! -+!
)%#%++&'2!,/!0/'3($&,%!#/)+%'4&,-/)!/56%#,-4%+!,7&,!-)#$(*%!
3&)&.-).! 0/'! %#/+2+,%3! *-4%'+-,2! &)*!8-$*$-0%! -)!8/'9-).!
$&)*+#&:%+;! <7%! <7()*%'! =&+-)! '%.-/)>! $/#&,%*! -)! %&+,%')!
?2/3-).! @0-.('%! AB>! -+! '%#/.)-C%*! &+! /)%! /0! ,7%! 3/+,!
%#/$/.-#&$$2! +-.)-0-#&),! .'&++$&)*+! -)! ,7%! D)-,%*! E,&,%+!
@F/''%+,! &)*! /,7%'+! GHHIB;! <7%! '%.-/)! +(::/',+! :$&),! &)*!
&)-3&$! #/33()-,-%+! ,7&,! -)#$(*%! .'&++$&)*! &)*! +&.%5'(+7!
/5$-.&,%! +:%#-%+! ,7&,! 7&4%! 5%%)! -*%),-0-%*! &+! +:%#-%+! /0!
#/)#%');!J&)*! /8)%'+7-:! -+!3-1%*>!8-,7! &!3&6/'-,2! /0! ,7%!
$&)*!-)!:'-4&,%!/8)%'+7-:>!5(,!8-,7!+(5+,&),-&$!:(5$-#!$&)*+!
-)#$(*-).! $&)*+!/0! ,7%!<7()*%'!=&+-)!K&,-/)&$!L'&++$&)*+>!
=('%&(! /0! J&)*! M&)&.%3%),>! &)*! +,&,%! /0! ?2/3-).;!
NNNNNNNNNNNNN!
O)P!?&35/$,>!Q;J;!%,!&$;!#/3:+;!GHAA;!R'/#%%*-).+!S!E7'(5$&)*+P!
8-$*$&)*+!&)*!8-$*$-0%!7&5-,&,+T!GHHU!V()%!AWXAYT!=/C%3&)>!M<;!
KZ[O>!4/$(3%!\]O;!E;V;!&)*!V%++-%![;!^(-))%2!K&,('&$!Z%+/('#%+!
Z%+%&'#7!J-5'&'2>!J/.&)>!D,&7>!DE";?
A"32! Q;! L&).($->! V/)&,7&)! =;! _&(0$%'>! Q&'/$2)! ";! M%7$>! &)*!
E#/,,! `;! a%&,+>! <7%! [#/+2+,%3!M&)&.%3%),! Z%+%&'#7! O)+,-,(,%>!
E%%$%2!J&9%>!M<!
"$,7/(.7! ,7%! */3-)&),! $&)*! (+%! -)! <7()*%'! =&+-)! -+!
'&)#7-).>!%)%'.2!:'/*(#,-/)!:$&2+!&!9%2!%#/)/3-#! '/$%;! O)!
0&#,>!+/3%!/0!,7%!$&'.%+,!#/&$!3-)%+!-)!,7%!8/'$*!&'%!$/#&,%*!
-)!<7()*%'!=&+-)!&)*!,7%!&'%&!&$+/!+(::/',+!+(5+,&),-&$!/-$!
&)*!.&+!:'/*(#,-/);!!
!
(
I&%32+( ;SJ/#&,-/)! /0! ,7%!<7()*%'!=&+-)! :$&))-).! &'%&! -)!
Q/)4%'+%>! Q&3:5%$$>! K-/5'&'&>! &)*! ?%+,/)! Q/(),-%+! /0!
%&+,%')!?2/3-).!"
!
<7()*%'! =&+-)! -+! /0,%)! -*%),-0-%*! &+! &! 9%2! &'%&! /0! )&,-4%!
.'&++$&)*+>!7&4-).!+(5+,&),-&$!&'%&+!,7&,!7&4%!)/,!5%%)!,-$$%*!
/'! #/)4%',%*! ,/! /,7%'! (+%+;! _/8%4%'>! ,/! ()*%'+,&)*! ,7%!
&#,(&$!#/)*-,-/)+!:'%+%),!-)!,7%!$&)*+#&:%>!&)!&++%++3%),!/0!
&#,(&$! :$&),! #/33()-,-%+! ,7&,! #(''%),$2! %1-+,! 8&+! )%%*%*;!
<7%!*/3-)&),! $&)*!(+%+!/0! ,7%! $&)*+#&:%!&'%! '&)#7-).!&)*!
%)%'.2! :'/*(#,-/)>! 87-#7! 7&4%! '%+($,%*! -)! *-00%'%),!
*-+,('5&)#%! :'%++('%+! :$&#%*! /)! ,7%! $&)*+#&:%! ,7&)! 87&,!
/##(''%*! 7-+,/'-#&$$2;! <7%! %#/+2+,%3! *-4%'+-,2! /0! ,7-+!
$&)*+#&:%! :'-/'! ,/! [('/:%&)! +%,,$%3%),! 8&+! :'-3&'-$2! &!
0()#,-/)!/0!,7%!*-00%'%),!,2:%+!/0!+/-$+>!/,7%'!+-,%!0&#,/'+>!&+!
8%$$! &+! 7-+,/'-#&$! *-+,('5&)#%! '%.-3%+;! <7%! :'-3&'2!
1
Ganguli et al.: Assessment of Sagebrush Grasslands in Wyoming
Published by DigitalCommons@USU, 2011
!
?
?
? ?
?
31:)',12$(! A1:)J,&$524:! =4,4! K1,4*! @,$Q15@! 4:E421$((7! &7!
&1:'5*! $5A! A,'J@3)! 4U45):! a051@3)! HPPcb.! D()3'J@3!
=1(AK1,4:! :)1((! '22J,*! $5A! $! K4=! ,$5234,:! 3$U4! ),14A! $5!
'22$:1'5$(! E,4:2,1&4A! &J,5*! K1,4! :JEE,4::1'5! $2)1U1)14:! $5A!
')34,! ($5A:2$E4! 2'5A1)1'5:! 3$U4! :J&:)$5)1$((7! ,4AJ24A! )34!
,'(4! 'K! K1,4! 15! )34! ($5A:2$E4! a91:34,! $5A! ')34,:! HPMN/!
B4,,7%$5! HPPd/! B4,,7%$5! $5A! -$72'2?! FGGGb.! 8,$Q15@!
)'A$7!1:!&7!2$))(4*!:344E*!$5A!3',:4:*!=1)3!,4($)1U4(7!J51K',%!
@,$Q15@! (4U4(:! $EE(14A! $2,'::! )34! ($5A:2$E4! $:! 2'%E$,4A!
=1)3!4:)1%$)4:!'K!31:)',12$(!@,$Q15@!E$))4,5:!$5A!E,4::J,4!'K!
&1:'5! a8$5@J(1! $5A! ')34,:! FGGM/! 9J3(45A',K! $5A! T5@(4!
FGGHb.!L7A,'('@7!=1)315!)34!E($5515@!$,4$!3$:!&445!$()4,4A!
&7!2'5:),J2)1'5!'K!5J%4,'J:!=$)4,!2$)23%45):.!V5!$AA1)1'5*!
:'%4!:),4$%:!3$U4!&445!,4O,'J)4A!)'!E,'U1A4!1,,1@$)1'5!$5A!
15! :'%4! 2$:4:! =$)4,! 3$:! &445! $AA4A! )'! :),4$%:! $:! $!
&7E,'AJ2)!'K!454,@7!E,'AJ2)1'5!$2)1U1)14:.!V5K,$:),J2)J,4!K',!
),$5:E',)$)1'5! 3$:! &445! 4:)$&(1:34A! 152(JA15@! ,$1(,'$A! $5A!
,'$A:.! D5')34,! %'A4,5! K4$)J,4! 'K! )34! R3J5A4,! >$:15!
($5A:2$E4!1:!)34!E,4:4524!'K!15),'AJ24A!E($5)!:E4214:.!
!
D:!E$,)!'K!$!($5A:2$E4!$::4::%45)!$1%4A!$)!1A45)1K715@!$5A!
hJ$5)1K715@! )34! 2J%J($)1U4! 23$5@4:! )'! 5$)1U4! )4,,4:),1$(!
42':7:)4%! A1U4,:1)7! =1)315! )34! R3J5A4,! >$:15! E($5515@!
$,4$*! )34! @'$(! 'K! )31:! :)JA7! =$:! )'! 1A45)1K7! 4`1:)15@!
)4,,4:),1$(! 42':7:)4%! 2'5A1)1'5:.! #4! J:4A! ,4%')4! :45:15@!
$5A! 2'5AJ2)4A! E($5)! 2'%%J51)7! K14(A! :$%E(15@! 15! )34!
Pcd*GGG! $2! E($5515@! $,4$! K,'%! FGG[! )3,'J@3! FGG\! )'!
23$,$2)4,1Q4! )34! 4`1:)15@! )4,,4:),1$(! 42':7:)4%! 2'5A1)1'5:!
E,4:45)!=1)315!)34!R3J5A4,!>$:15!E($5515@!$,4$.!!
!
!NYT`(.HP.(
(
R31:! :)JA7!=$:! ('2$)4A! 15! $! E',)1'5! 'K! )34! R3J5A4,!>$:15!
S$)1'5$(! 8,$::($5A:! 15! 5',)34$:)4,5! #7'%15@! aK1@J,4! Hb.!
R34!$,4$!1:!23$,$2)4,1Q4A!&7!)$&(4($5A:!$5A!31@3!'E45!31((:!
=1)3!'22$:1'5$(! ,'2?!'J)2,'E:!$5A!4(4U$)1'5:!,$5@15@!K,'%!
c*GGG! )'! \*[GG! K)! aH*FHP! )'! H*dH\!%b.!>4A,'2?! @4'('@7! 'K!
)34!$,4$!1:!A'%15$)4A!&7!:$5A:)'54!$5A!:3$(4!K,'%!)34!9',)!
Z51'5! $5A! #$:$)23! K',%$)1'5:.! +(1%$)4! 'K! )34! R3J5A4,!
>$:15!,4@1'5!1:!&,'$A(7!23$,$2)4,1Q4A!$:!15)4,1',!2'5)1545)$(!
=1)3! 3')! :J%%4,:! $5A! 2'(A! =15)4,:.! DU4,$@4! $55J$(!
E,421E1)$)1'5! 1:! HF.c! 15! a[H.\! 2%b! =1)3! $EE,'`1%$)4(7! MG!
E4,245)!'K!)34!E,421E1)$)1'5!4$23!74$,!K$((15@!&4)=445!DE,1(!
$5A!j2)'&4,!$:!,$15.!R4,,4:),1$(!42'('@12$(!:1)4:!'22J,,15@!15!
)34! :)JA7! $,4$! 152(JA4! ('$%7! aFdM*FPM! $2/! HGM*\NM! 3$b*!
:3$(('=!2($747!aFFc*[dG!$2/!PG*NPd!3$b*!2($747!aHF\*d[N!$2/!
\G*Mcc! 3$b*! :$5A:f:$5A7! adc*dM[! $2/! Fd*HNN! 3$b*! :3$(('=!
('$%7! adF*\cH! $2/! F\*[HG! 3$b*! :$(154! JE($5A! ac\*PGF! $2/!
HM*\Nd! 3$b*! &$A($5A:f@J((14A! ($5A! a[\*\dG! $2/! Hc*[PH! 3$b*!
:3$(('=!:$5A7!a[\*HPG!$2/!Hc*FcH!3$b*!:3$(('=!31((7!a[G*FdP!
$2/!HF*F\G!3$b*!$5A!U4,7!:3$(('=!aF*NPH!$2/!H*HFP!3$b.!!
!
SPNRQT!(
(
#4! J:4A! $! 2'%&15$)1'5! 'K! ,4%')4! :45:15@! $5A! K14(A!
:$%E(15@!)'!$::4::!)34!4`1:)15@!42':7:)4%!2'5A1)1'5:!'K!)34!
R>8BTD! E($5515@! $,4$.! <4%')4! :45:15@! J:15@! 6BjR! \!
%J()1O:E42),$(! :$)4((1)4! 1%$@4,7!=$:! 2'%&154A!=1)3!S<+6!
A4(154$)4A! 42'('@12$(! :1)4:! )'! 2,4$)4! $! @4'@,$E312!
15K',%$)1'5! :7:)4%! ($74,! 'K! U4@4)$)1'5! 2($::4:! &7!
42'('@12$(! :1)4.! R34! ,4%')4! :45:15@! =$:! J:4A! )'! &,'$A(7!
23$,$2)4,1Q4! )34! ($5A:2$E4! 15)'! ($5A! 2'U4,! 2($::4:! 'K!
15)4,4:)*!:J23!$:!E($5)!2'%%J51)14:!=1)3!@,4$)4,!',!(4::!)3$5!
HG! E4,245)! &1@! :$@4&,J:3! 2'U4,*! ,1E$,1$5! Q'54:*! E'5A4,':$!
E154! =''A($5A:*! :E$,:4(7! U4@4)$)4A! $,4$:*! $5A! A1:)J,&4A!
$,4$:.!#4! )345! 15)4@,$)4A! )31:! 15K',%$)1'5! =1)3! K14(A! A$)$!
:$%E(4A!K,'%!FGG[!)3,'J@3!FGG\.!914(A!:$%E(15@!E,'U1A4A!
:E421K12! 15K',%$)1'5! $&'J)! )34! 4`1:)15@! U4@4)$)1'5!
2'5A1)1'5:! 'K! 4$23! 2'%&15$)1'5! 'K! U4@4)$)1'5! $5A!
42'('@12$(!:1)4.!!
!
H$<,&$(!$-%*-#(U$#$&+&*,-()I+%%*;*1+&*,-(
#4!J:4A![[K)!aHG!%b!,4:'(J)1'5!%J()1O:E42),$(!1%$@4,7!K,'%!
)34! 6BjR! \! :$)4((1)4! )'! 2($::1K7! )34! R>8BTD! E($5515@!
($5A:2$E4! 15)'! U4@4)$)1'5! 2($::4:.! #4! '&)$154A! 6BjR! \!
:$)4((1)4! 1%$@4:! 'K! )34! R3J5A4,! >$:15! $,4$! K,'%! 1+J&4A!
R4235'('@14:! a9',)! +'((15:*! +jb*! =3'! =',?4A! 15!
2'5gJ52)1'5! =1)3! )34! 6BjR! +',E',$)1'5! K',! 1%$@4!
$2hJ1:1)1'5.! V%$@4! 15)4,E,4)$)1'5! =$:! 2'5AJ2)4A! &7!
67%%4),7*! V52.! R34! 15)4,E,4)$)1'5! J:4A! 1%$@4! $5$(7:1:!
:'K)=$,4! )'! E4,K',%! &')3! J5:JE4,U1:4A! $5A! :JE4,U1:4A!
1%$@4! 2($::1K12$)1'5:.! R34! J5:JE4,U1:4A! 2($::1K12$)1'5!
,4:J()4A!15!4$23![[K)!aHG!%b!E1`4(!&415@!$::1@54A!)'!$!2($::!
&$:4A! '5! :E42),$(! :1%1($,1)7.! R34! :JE4,U1:4A! 2($::1K12$)1'5!
)345!J:4A!)34!J5:JE4,U1:4A!2($::1K12$)1'5!$5A!$::1@54A!)34:4!
:JE4,U1:4A! 2($::4:! )'! $! ($5A! 2'U4,! 2($::! )3$)!=4! 1A45)1K14A!
&$:4A! '5! ),$1515@! E'15):! A4(154$)4A! 15! )34! K14(A.! 9'(('=15@!
2($::1K12$)1'5!'K! )34!6BjR!1%$@4! 15)'! ($5A!2'U4,! )7E4:!=4!
$::4::4A! 1%$@4! 2($::1K12$)1'5! $22J,$27! &7! ,$5A'%(7!
:4(42)15@!@,'J5AO),J)315@!:$%E(4!E'15):!15!D,28V6.!6$%E(4!
E'15):!K',!@,'J5AO),J)315@!=4,4!:4(42)4A!&7!($5A!2'U4,!2($::!
$5A! 15U'(U4A! K14(A! %4$:J,4%45):! 'K! :3,J&! 2'U4,! $5A!
@454,$(! '&:4,U$)1'5:! 'K! :1)4! 2'5A1)1'5:! 23$,$2)4,1:)12:!
AJ,15@! )34! FGGd! @,'=15@! :4$:'5.! 6BjR! \! 2($::1K12$)1'5!
$22J,$27! =$:! :J%%$,1Q4A! 15! $5! '%1::1'5f2'%%1::1'5!
%$),1`.!#4!)345!:),$)1K14A!)34!6BjR!\!2($::1K14A!1%$@4,7!&7!
42'('@12$(! :1)4! )'! '&)$15! $! ($5A:2$E4! 23$,$2)4,1Q$)1'5! 'K!
A'%15$5)!($5A!2'U4,!2($::4:.!!
!
U$#$&+&*,-(+-'(P1,I,#*1+I(!*&$(!+<7I*-#(
#4! 2'5AJ2)4A! U4@4)$)1'5! :$%E(15@! 15! )34! R3J5A4,! >$:15!
E($5515@! $,4$! K,'%! FGG[! )3,'J@3! FGG\.! 6$%E(15@! E('):!
=4,4! A1:),1&J)4A! '5! EJ&(12! ($5A:! $5A! E$,)121E$)15@! E,1U$)4!
($5A:!J:15@!$!:),$)1K14A!,$5A'%!A4:1@5.!#4!:),$)1K14A!$2,'::!
2008 Shrublands Proceedings 250 NREI XVI
2
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 33
https://digitalcommons.usu.edu/nrei/vol16/iss1/33
!
?
?
? ?
?
S<+6!42'('@12$(!:1)4:!$:!=4((!$:!A'%15$524!'K!:3,J&!2'U4,*!
A'%15$524!'K!E'5A4,':$!E154*!$5A!A'%15$524!'K!E,$1,14!A'@!
)'=5:.!;$EE15@! 4,,',:! ',! 152'5:1:)45214:! 1A45)1K14A! 15! )34!
K14(A! =4,4! :J&:4hJ45)(7! 2',,42)4A! 15! 'J,! $5$(7:1:! 'K! E($5)!
2'%%J51)7!4`1:)15@!2'5A1)1'5:.!!
!
#4! :$%E(4A! )34! U4@4)$)1'5! '5! 4$23! E(')! K',! 2'U4,*!
E,'AJ2)1U1)7*!$5A!:),J2)J,4!$5A!J:4A!)34!B-DSR6!A$)$&$:4!
$:! $! )$`'5'%12! ,4K4,4524! aZ6lD*!S<+6!FGGdb.!6$%E(15@!
2,4=:!=4,4!),$154A!15!)34!:$%4!=$7!4$23!74$,!)'!E,'U1A4!K',!
2'5:1:)45)! $EE(12$)1'5! 'K! %4)3'A:.! D! HdcOK)! a\G! %b!
U4@4)$)1'5! ),$5:42)! =$:! E($24A! 15! $! ,$5A'%(7! A4)4,%154A!
A1,42)1'5!K,'%!)34!A4:1@5$)4A!E(')!('2$)1'5!$5A!H\!hJ$A,$):*!
M!15!`!FG!15!aFG!2%!`!\G!2%b!=4,4!:$%E(4A.!+$5'E7!2'U4,!
'K! E($5)! :E4214:! '22J,,15@! 15! )34! hJ$A,$):! =$:! 4:)1%$)4A!
J:15@!)34!K'(('=15@!2'U4,!2($::4:!aG.GH!)'!H!E4,245)*!H!)'!HG!
E4,245)*!HG!)'!FG!E4,245)*!FG!)'![G!E4,245)*![G!)'!cG!E4,245)*!
cG! )'!\G!E4,245)*!\G! )'!dG!E4,245)*!dG! )'!NG!E4,245)*!NG! )'!
MG!E4,245)*!MG!)'!PG!E4,245)*!PG!)'!PP!E4,245)*!$5A!PP!)'!HGG!
E4,245)b.! 9',! :J&:4hJ45)! $5$(7:1:! =4! J:4A! 2'U4,! 2($::!
%1AE'15):! $5A! 2'5U4,)4A! $&:'(J)4! 2'U4,! U$(J4:! )'! ,4($)1U4!
2'U4,! U$(J4:! K',! 4$23! E(')! $5A! J:4A! )34:4! U$(J4:! 15! 'J,!
$::4::%45)! 'K! 4`1:)15@! 2'5A1)1'5:.! B,'AJ2)1U1)7! 'K! @,$::4:!
$5A!K',&:!=4,4!4:)1%$)4A!&7!:E4214:!'5!)34!K1,:)!HG!hJ$A,$):!
:$%E(4A! J:15@! A'J&(4! :$%E(15@! aB423$542! $5A! ')34,:!
HP[Nb.! T:)1%$)4:! 'K! E($5)! =4)! =41@3)! =4,4! %$A4! '5(7! '5!
E($5):! ,'')4A! 15! )34!%12,'E('):! $5A!=4,4! 2'5U4,)4A! )'! A,7!
%$))4,! 4:)1%$)4:! J:15@! 2'5U4,:1'5! )$&(4:! &$:4A! '5! E($5)!
E345'('@7! aZ6lDfS<+6! FGG[b.! V5! $AA1)1'5*!=4! ,42',A4A!
)34!2$5'E7!2'U4,!'K!:E4214:!5')!452'J5)4,4A!15!)34!hJ$A,$)!
:$%E(15@! 15!$!MF.G! K)!`!cP.F! K)! aF\!%!`!H\!%b!',!c*G[d! K)F!
a[N\! %Fb! $,4$.! +$5'E7! 2'U4,! 'K! $((! :E4214:! 'K! =''A7!
U4@4)$)1'5! =$:! :$%E(4A! $('5@! )34! Hdc! K)! a\G! %b! ),$5:42)!
J:15@!)34!(154!15)4,24E)!%4)3'A!a+$5K14(A!$5A!')34,:!HPcHb.!
W4@4)$)1'5! :),J2)J,4!=$:! A4)4,%154A! &7!%$?15@! HF! <'&4(!
E'(4! %4$:J,4%45):! $('5@! )34! E(')! ),$5:42).! <'&4(!
%4$:J,4%45):!=4,4!%$A4! &7! A4)4,%1515@! )34! 31@34:)! HO15!
aF.\!2%b!&$5A!'5!)34!<'&4(!E'(4!)3$)!=$:!)')$((7!',!E$,)1$((7!
U1:1&(4!=345!U14=4A!K,'%!$!A1:)$524!'K!H[.HK)!ac!%b!$5A!$!
341@3)!'K![.[K)!aH!%b!a<'&4(!HPNGb.!!
!
HP!YVN!(
(
H$<,&$(!$-%*-#(U$#$&+&*,-()I+%%*;*1+&*,-(
D22J,$27! $::4::%45)! 'K! )34! 6BjR! \! ($5A! 2'U4,!
2($::1K12$)1'5! 15A12$)4A! )3$)! )34! 'U4,$((! $22J,$27!=$:! MH.d!
E4,245)! a)$&(4! Hb.! R34! ,1E$,1$5*! =$)4,*! :E$,:4(7! U4@4)$)4A*!
$5A! A1:)J,&4A! 2'U4,! 2($::4:! 3$A! )34! 31@34:)! 2($::1K12$)1'5!
$22J,$27.!lJ4! )'! )34! )1%15@!'K!6BjR!\! 1%$@4!$2hJ1:1)1'5*!
@,4$:4=''A! E,4:4524! 2'J(A! 5')! &4! A1:)15@J1:34A.! R3$)! 1:*!
)34! :E42),$(! ,4K(42)$524! 'K! @,4$:4=''A! 2'J(A! 5')! &4!
A1:)15@J1:34A! K,'%! )34! :J,,'J5A15@! U4@4)$)1'5.! R34!
E4,245)$@4! 'K! :$@4&,J:3! $5A! ')34,! :3,J&! 2'U4,! '22J,,4A!
$('5@! $! 2'5)15J'J:! @,$A145)*! %$?15@! )34! A4)4,%15$)1'5! 'K!
wHG! E4,245)! $5A! xHG! E4,245)! 2$)4@',14:! A1KK12J().! +',,42)!
2($::1K12$)1'5!'K!@,$::($5A!a15!')34,!=',A:*!:3,J&!2'U4,!wHG!
E4,245)b!=$:!\c!E4,245)!$5A!@,$::($5A!=1)3!:3,J&:!a15!')34,!
=',A:*!:3,J&!2'U4,!xHG!E4,245)b!=$:!N[!E4,245)*!=1)3!%':)!
2($::1K12$)1'5! 4,,',:! ,4:J()15@! K,'%!%1:2($::1K12$)1'5! 'K! )34!
$%'J5)! 'K! :$@4&,J:3.!8454,$((7*! $22J,$27!'K! )34!A4)42)1'5!
'K! :)$5A:! =1)3! 41)34,! 31@3! $%'J5):! 'K! :$@4&,J:3! ',! ('=!
$%'J5):! 'K! :$@4&,J:3! =$:! @454,$((7! @''A*! &J)! )34!
15)4,%4A1$)4! (4U4(:! 'K! :$@4&,J:3! =4,4! %',4! A1KK12J()! )'!
A1:)15@J1:3.! B'5A4,':$! E154! $5A! ')34,! 2'U4,! 2($::4:! =4,4!
%$EE4A!=1)3!,4($)1U4(7!31@3!$22J,$27.!
(
R34! 5J%&4,:! 'K! $2! K'J5A! 15! 4$23! ($5A! 2'U4,! 2($::! $,4!
:J%%$,1Q4A!&7!T2'('@12$(!61)4!$5A!$,4!E,4:45)4A!15!)$&(4!F.!
8,$::($5A:! $5A! :3,J&($5A:! '22JE14A! dM.M! E4,245)! 'K! )34!
)4,,4:),1$(! 42':7:)4%:! 15! )34!R3J5A4,!>$:15! E($5515@! $,4$.!
9J,)34,! 4`$%15$)1'5! 'K! )34! &1@! :$@4&,J:3! 2'U4,! K',!
@,$::($5A:! $5A! :3,J&($5A:! '5! )34! E,1%$,7! )4,,4:),1$(!
T2'('@12$(!61)4:! a15! ')34,!=',A:*!+($747*!63$(('=!+($747*!
-'$%7*! 63$(('=! -'$%7*! 6$5A:f6$5A7*! $5A! 63$(('=!
6$5A7b*! =3123! '22JE14A! dF.c! E4,245)! 'K! )34! ($5A:2$E4!
,4U4$(4A! )3$)! \F.c! E4,245)! 'K! )34! E($5515@! $,4$! =$:!
@,$::($5A!=1)3!(4::!)3$5!HG.G!E4,245)!&1@!:$@4&,J:3!2$5'E7!
2'U4,!$5A!HG.G!E4,245)!'K!)34!E($5515@!$,4$!=$:!@,$::($5A:!
=1)3!@,4$)4,!)3$5!HG.G!E4,245)!&1@!:$@4&,J:3!2$5'E7!2'U4,.!
B'5A4,':$! E154! $5A! :E$,:4(7! U4@4)$)4A! :1)4:! '22JE14A!
$EE,'`1%$)4(7!F.M!E4,245)!$5A!HG.M!E4,245)!'K!)34!E($5515@!
$,4$*! ,4:E42)1U4(7.! j)34,! ($5A! 2'U4,! 2'5A1)1'5:! '22JE14A!
HN.d! E4,245)! 'K! )34! E($5515@! $,4$! $5A! =$:! A'%15$)4A! &7!
3J%$5! A1:)J,&4A! $,4$:! aH[.d! E4,245)b*! ,1E$,1$5! $,4$:! ',!
=$)4,! aF.M! E4,245)b*! $5A! $,4$:! )3$)! 2'J(A! 5')! &4! 2($::1K14A!
aH.F!E4,245)b.!
(
U$#$&+&*,-(+-'(P1,I,#*1+I(!*&$(!+<7I*-#!
R34! U4@4)$)1'5! :$%E(15@! 2'5AJ2)4A! 15! FGG[! )'! FGG\!
152(JA4A! \NH! E('):! :$%E(4A! 15! )4,,4:),1$(! 42':7:)4%:.! V5!
$AA1)1'5! HM! E('):! =4,4! U1:1)4A! &J)! ,4g42)4A! &42$J:4! )347!
2'5)$154A!'U4,!N\!E4,245)!2$5'E7!2'U4,!&7!4`')12! :E4214:.!
DU4,$@4! $55J$(! E,421E1)$)1'5! AJ,15@! )34! 74$,:! 'K! )31:!
$::4::%45)!=$:!:(1@3)(7!$&'U4!)34! ('5@O)4,%!$U4,$@4!aHF.c!
15/![H.\!2%b! 15!FGG[! aHc.d! 15/![N.H!2%b!$5A! 15!FGG\! aH[.c!
15/![c.G!2%b*!3'=4U4,*!)34!$55J$(!E,421E1)$)1'5!15!FGGc!=$:!
&4('=! $U4,$@4! aP.P! 15/! F\.H! 2%b.! 8,'=15@! :4$:'5!
E,421E1)$)1'5! a15! ')34,! =',A:*! DE,1(! )3,'J@3! DJ@J:)b! =$:!
&4('=!)34!('5@!)4,%!$U4,$@4!aM.\!15/!FH.d!2%b!15!FGG[!aN.d!
15/! HP.[! 2%b! $5A! FGGc! a\.H! 15/! H[.G! 2%b*! &J)!=$:! :(1@3)(7!
$&'U4!$U4,$@4!15!FGG\!aP.N!15/!Fc.d!2%b.(
2008 Shrublands Proceedings 251 NREI XVI
3
Ganguli et al.: Assessment of Sagebrush Grasslands in Wyoming
Published by DigitalCommons@USU, 2011
!
?
?
? ?
?
N+/I$(@qj%1::1'5f2'%%1::1'5! )$&(4!K',! )34!$::4::%45)!'K! ($5A!2'U4,!2($::1K12$)1'5!$22J,$27!A4,1U4A!K,'%!6BjR!\!HGO%!
%J()1O:E42),$(! 1%$@4,7! K',! )34! R3J5A4,! >$:15! E($5515@! $,4$.! SJ%&4,:! 15! &'(A! 15A12$)4! )34! 5J%&4,! 'K! E('):! 2',,42)(7!
1A45)1K14A*!=34,4$:!5'5O&'(A4A!5J%&4,:!15!$!@1U45!,'=!15A12$)4!)34!5J%&4,!'K!E('):!'%1))4A!$5A!)34!5'5O&'(A4A!5J%&4,:!15!$!
@1U45!2'(J%5!15A12$)4!)34!5J%&4,!'K!E('):!2'%%1))4A.!
!
)+-,73(),6$0(
#1)315! 4$23! 42'('@12$(! :1)4! )34!%4$5! 2$5'E7! 2'U4,! U$,14A!
15!4$23!74$,!=4!:$%E(4A!aK1@J,4!Fb*!=3123!(1?4(7!,4E,4:45):!
A1KK4,4524:! 15! )34! )1%15@! $5A!hJ$5)1)7! 'K!%'1:)J,4.!D2,'::!
42'('@12$(!:1)4:*!)34!@,4$)4:)!2$5'E7!2'U4,!'22J,,4A!15!FGG[!
K'(('=4A!&7!FGG\.!+$5'E7!2'U4,!=$:!('=4:)!15!FGGc!aK1@J,4!
Fb*! (1?4(7! $! ,4:J()! 'K! )34! A,'J@3)! 2'5A1)1'5:! )3$)! '22J,,4A!
)3,'J@3'J)!)3$)!@,'=15@!:4$:'5.!R34!2$5'E7!2'U4,!U$,1$)1'5!
=4!'&:4,U4A!&4)=445!FGG[!$5A!FGG\!2'J(A!&4!$!KJ52)1'5!'K!
$%E(4!:E,15@!%'1:)J,4!15!FGG[*!=3123!,4:J()4A!15!4$,(7!E($5)!
@,'=)3!AJ,15@!)34!@,'=15@!:4$:'5.!R31:!U$,1$)1'5!15!2$5'E7!
2'U4,! 2$55')! &4! ,4$A1(7! 4`E($154A.! R34,4K',4*! =4! J:4A!
,4($)1U4! 2'U4,! K',! $5$(7:4:!'K! E($5)! 2'%%J51)7!A'%15$524!
)'!,4AJ24!)34!4KK42):!'K!$55J$(!U$,1$)1'5!15!2$5'E7!2'U4,.!
!
#4:)4,5! =34$)@,$::! =$:! )34! %':)! A'%15$5)! :E4214:!
'22J,,15@! $2,'::! $((! 'K! )34! )4,,4:),1$(! 42'('@12$(! :1)4:!
K'(('=4A!&7!&1@!:$@4&,J:3*!544A(4!$5A! )3,4$A*!&(J4!@,$%$*!
$55J$(!&,'%4!:E4214:!$5A!)'!$!(4::4,!4`)45)!)3,4$A(4$K!:4A@4!
$5A! :1`! =44?:! K4:2J4! a)$&(4! [b.! D55J$(! &,'%4*! =3123!
152(JA4:! 234$)@,$::! aC#52$*+ 0/<05#$2b! $5A! K14(A! &,'%4!
aC#52$*+'#;/(*-*b!=4,4!A'%15$5)!:E4214:!$2,'::!:4U4,$(!'K!
)34!42'('@12$(!:1)4:!=4!:$%E(4A*!4:E421$((7!15!:$(154!JE($5A!
:1)4:.! L'=4U4,*! $55J$(! &,'%4! =$:! 5')! $:! E,4U$(45)! '5!
:$5A7! $5A! :3$(('=! :$5A7! 42'('@12$(! :1)4:.! j)34,! :1)4!
E,4K4,4524:! =4! '&:4,U4A! 152(JA4A! :'$E=44A! 7J22$! $5A!
544A(4! $5A! )3,4$A! E,4K4,4524! K',! :$5A7! :1)4:*! @,4$:4=''A!
E,4K4,4524! K',! :$(154!JE($5A*!$5A!&1@! :$@4&,J:3!E,4K4,4524!
K',!$((!42'('@12$(!:1)4:!4`24E)! K',!:3$(('=!:$5A7!$5A!:$(154!
JE($5A.!!
(
Q<*%%*,-%(
(
!
V+-'(),6$0()I+%%!
(
)I+%%*;*1+&*,-(.11"0+13!
-$5A!+'U4,!+($::!
8,$::($5A!
6$@4&,J:3
x!HG~!
6E$,:4(7!
W4@4)$)4A! l1:)J,&4A!
B'5A4,':$!
B154! #$)4,! <1E$,1$5!
(
j%1::1'5:! +'%%1::1'5:!
! OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOSJ%&4,!'K!B('):!OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOO!
!
8,$::($5A!
>?( HH! ! [! F!
!
H!
!
NH.c! \c.H!
6$@4&,J:3x!
HG~! M! >>(
! ! !
!
!
dd.N! N[.[!
6E$,:4(7!
W4@4)$)4A!
! !
G(
! !
!
! HGG.G! HGG.G!
l1:)J,&4A!
! ! ! ^( !
!
! HGG.G! HGG.G!
B'5A4,':$!
B154!
! ! ! !
>^(
!
!
P[.[! HGG.G!
#$)4,!
! ! ! ! !
>B(
( HGG.G! HGG.G!
<1E$,1$5!
! ! ! ! !
(
?( G! HGG.G!
!
! ! ! ! !
Q6$0+II()I+%%*;*1+&*,-(.11"0+13(](^@lB(
)
,<
*%
%*
,-
%(
2008 Shrublands Proceedings 252 NREI XVI
4
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 33
https://digitalcommons.usu.edu/nrei/vol16/iss1/33
!
?
?
? ?
?
!
9*#"0$(>I;4$5!J5A4,:)',7!2$5'E7!2'U4,!asfO!:)$5A$,A!4,,',!
'K! )34! %4$5b! K,'%! FGG[! )3,'J@3! FGG\! '5! )4,,4:),1$(!
42'('@12$(!:1)4:!15!)34!R3J5A4,!>$:15!E($5515@!$,4$.!!!
L0,'"1&*6*&3(
B,'AJ2)1U1)7*! %4$:J,4A! $:! )34! A,7! =41@3)! 'K! @,$::4:! $5A!
K',&:!A1KK4,4A!U$,14A!$2,'::!$5A!=1)315!)4,,4:),1$(!42'('@12$(!
:1)4:! K,'%! FGG[! )3,'J@3! FGG\! aK1@J,4! [b.! l,'J@3)!
2'5A1)1'5:! ,4:J()4A! 15! ('=4,! E,'AJ2)1U1)7! ,4$A15@:! $2,'::!
42'('@12$(!:1)4:!15!FGGc!$:!2'%E$,4A!)'!FGG[!$5A!FGG\*!$5A!
)34,4!=$:!U4,7!(1))(4!U$,1$)1'5!15!E,'AJ2)1U1)7!15!FGGc!$2,'::!
42'('@12$(! :1)4:.! R34,4! =$:! (1))(4! U$,1$)1'5! 15! E,'AJ2)1U1)7!
&4)=445!FGG[!$5A!FGG\!'5!2($747*! ('$%7*! :3$(('=! ('$%7*!
',! :$(154! JE($5A! 42'('@12$(! :1)4:.! L'=4U4,*! E,'AJ2)1U1)7!
=$:! @,4$)4,! '5! :3$(('=! 2($747*! :$5A7*! $5A! :3$(('=! :$5A7!
42'('@12$(!:1)4:!15!FGG[!$:!2'%E$,4A!)'!FGG\.!!
(
U$#$&+&*,-(!&0"1&"0$(
W4@4)$)1'5!:),J2)J,4!$(:'!U$,14A!$2,'::!)4,,4:),1$(!42'('@12$(!
:1)4:! K,'%! FGG[! )3,'J@3! FGG\! aK1@J,4! cb.! l,'J@3)!
2'5A1)1'5:! ,4:J()4A! 15! :1@51K12$5)(7! ('=4,! U4@4)$)1'5!
:),J2)J,4! ,4$A15@:! $2,'::! 42'('@12$(! :1)4:! 15! FGGc! $:!
2'%E$,4A! )'! FGG[! $5A!FGG\.!6),J2)J,4!=$:! J51K',%(7! ('=!
15!FGGc*!=1)3! )34!4`24E)1'5!'K! )34!:3$(('=!31((7!42'('@12$(!
:1)4*! $5A! :3'=4A! (1))(4! U$,1$)1'5! 2'%E$,4A! )'! FGG[! $5A!
FGG\.! W4@4)$)1'5! :),J2)J,4! =$:! @454,$((7! @,4$)4,! 15! FGG\!
)3$5!FGG[*!3'=4U4,*!)34,4!=$:!(1))(4!U$,1$)1'5!15!U4@4)$)1'5!
:),J2)J,4! &4)=445! )34:4! 74$,:! 15! :3$(('=! ('$%7*! :3$(('=!
:$5A7! $5A! :$(154! JE($5A! 42'('@12$(! :1)4:.! l1KK4,4524:! 15!
U4@4)$)1'5! :),J2)J,4! $2,'::! 42'('@12$(! :1)4:! =1)315! $! @1U45!
74$,!=4,4!%':)!$EE$,45)!15!FGG\*!=34,4!2($747*!('$%7!$5A!
:$5A7! 42'('@12$(! :1)4:! 3$A! @,4$)4,! :),J2)J,4! )3$5! :3$(('=!
2($747*! :3$(('=! ('$%7*! :3$(('=! :$5A7*! $5A! :$(154! JE($5A!
42'('@12$(!:1)4:.!
!
!
(
9*#"0$( FZB,'AJ2)1U1)7! &7! 42'('@12$(! :1)4! asfO! :)$5A$,A!
4,,',! 'K! )34! %4$5b! K,'%! FGG[! )3,'J@3! FGG\! '5! )4,,4:),1$(!
42'('@12$(!:1)4:!15!)34!R3J5A4,!>$:15!E($5515@!$,4$.!
(
PO,&*1(!7$1*$%(+-'(A,O*,"%(M$$'%(
T`')12! :E4214:! =4,4! K'J5A! 15! 4U4,7! 42'('@12$(! :1)4! =4!
:$%E(4A.! V5! K$2)*! \N.c! E4,245)! 'K! )34! E('):! :$%E(4A! 3$A!
@,4$)4,! )3$5! K1U4! E4,245)! ,4($)1U4! 2'U4,! 'K! 4`')12! E($5)!
:E4214:!$5A!FF.M!E4,245)!'K! )34!E('):!=4!:$%E(4A!3$A!'U4,!
FG!E4,245)!,4($)1U4!2'U4,!'K!4`')12!:E4214:.!61`!'K!)34!4`')12!
:E4214:! :$%E(4A! $,4! $(:'! A4:1@5$)4A! &7! )34! #7'%15@!
l4E$,)%45)!'K!D@,12J()J,4!$:!5'`1'J:!=44A:.!R34!5'`1'J:!
=44A:!152(JA4!5'AA15@!E(J%4(4::!)31:)(4!a3'#)$$*+($0'(*b*!
+$5$A$! )31:)(4! a3-#*-$2+ '#;/(*/b*! K14(A! &15A=44A!
a35(;5&;$&$*+ '#;/(*-*b*! @7E:7K('=4,! a34(56&5**$2+
5..-<-('&/b*!(4$K7!:EJ,@4!aN$?"5#%-'+/*$&'b*!K14(A!:'=)31:)(4!
a!5(<"$*+ '#;/(*-*b*! $5A! :$()24A$,! a>'2'#-Q! :EE.b.! V5!
$AA1)1'5! =4! K'J5A! '54! 5$)1U4! :E4214:*! :?4(4)'5(4$K! &J,,!
,$@=44A! a12%#5*-'+ 052/(05*'b*! =3123! 1:! $(:'! (1:)4A! $:! $!
5'`1'J:!=44A!&7!)34!#7'%15@!l4E$,)%45)!'K!D@,12J()J,4.!
!
!
9*#"0$( [ZW4@4)$)1'5! :),J2)J,4! %4$:J,4%45):! &$:4A! '5!
<'&4(!E'(4! ,4$A15@:! asfO! :)$5A$,A! 4,,',!'K! )34!%4$5b! K,'%!
FGG[! )3,'J@3! FGG\! '5! )4,,4:),1$(! 42'('@12$(! :1)4:! 15! )34!
R3J5A4,!>$:15!E($5515@!$,4$.!!!
(
(
2008 Shrublands Proceedings 253 NREI XVI
5
Ganguli et al.: Assessment of Sagebrush Grasslands in Wyoming
Published by DigitalCommons@USU, 2011
!
?
?
? ?
?
N+/I$(>Z6J%%$,7!'K!$2,4:!=1)315!($5A!2'U4,!2($::1K12$)1'5!2$)4@',14:!1A45)1K14A!=1)3!6BjR!\!:$)4((1)4!1%$@4,7!K',!
)4,,4:),1$(!42'('@12$(!:1)4:!15!)34!R3J5A4,!>$:15!,4@1'5.(
( !LQN(E(!+&$II*&$(:<+#$03(V+-'(),6$0()I+%%*;*1+&*,-()+&$#,0*$%(
P1,I,#*1+I(!*&$(
J0+%%I+-'(
W.HNH>@(p@?mX(
J0+%%(v(!80"/I+-'(
W.HNH>(o@?mX(
L,-'$0,%+(L*-$( !7+0%$I3(
U$#$&+&$'(
Q&8$0>(
! OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO$2,4:!OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO!
+($747! !!!!!!!!!!Nd*HcN! !!!!!!!!!!!!Hc*[dF! !!!!!!!!!!!!FH[! !!!!!d*dGd! !!!Fc*P[[!
63$(('=!+($747! !!!!!!!!HHM*MM[! !!!!!!!!!!!!H\*\HM! !!!!!!!!!!!![\H! !!!\H*MHH! !!![\*dFG!
-'$%7! !!!!!!!!Hd[*MdF! !!!!!!!!!!!![N*PH[! !!!!!!!!!!!!\MP! !!!!!P*Nc\! !!!cN*ddH!
63$(('=!-'$%7! !!!!!!!!!![P*cHP! !!!!!!!!!!!!!!\*[[H! !!!!!!!!!!!!FPP! !!!!!d*GcH! !!!HG*MPG!
6$5A:f6$5A7! !!!!!!!!!![M*GPd! !!!!!!!!!!!!HG*dHF! !!!!!!!!!!!!F\M! !!!!!H*cPG! !!!HF*N\c!
63$(('=!6$5A7! !!!!!!!!!!FH*d\H! !!!!!!!!!!!!!!c*HMd! !!!!!!!!!!!!!!MN! !!!!!c*FNG! !!!!!c*FFM!
! !*&$(a+%$'()I+%%*;*1+&*,->( ( (
! J0+%%(+-'(!80"/I+-'( L,-'$0,%+(L*-$!
!7+0%$I3(
U$#$&+&$'( Q&8$0!
63$(('=!L1((7! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!q! !!!!!!!!FF*\cG! !!!c*[cM! !!![*[cH!
W4,7!63$(('=! !!!!!!!!!!!!!!!!!!!!!!!!!!!!H*MHG! !!!!!!!!!!!!!!!!!F! !!!!!!HMP! !!!!!!NMN!
6$(154!ZE($5A! !!!!!!!!!!!!!!!!!!!!!!!!!!FP*PHc! !!!!!!!!!!!!!!!NN! !!![*c\d! !!!P*FGF!
>$A($5A:f!
8J((14A!-$5A:!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!F[*\\[!
!
!!!!!!!!!!!!!HGd!
!
!!!d*cPP!
!
!!!c*dPP!
H!>1@!:$@4&,J:3!a1#0/2-*-'+0#-)/(0'0'b!
F!j)34,!152(JA4:!,1E$,1$5*!=$)4,*!A1:)J,&4A*!$5A!J52($::1K14A!($5A!2'U4,!2($::4:.!
[!61)4!&$:4A!2($::1K12$)1'5!15A12$)4:!($5A!2'U4,!2($::4:!)3$)!=4,4!2($::1K14A!&$:4A!'5!)'E'O4A$E312!E,'E4,)14:*!
15A4E45A45)!'K!:3,J&!2'U4,.!
R34! 15),'AJ24A! :E4214:! 'K! @,4$)4:)! 2'524,5! 15! )34! R3J5A4,!
>$:15! E($5515@! $,4$! $,4! 234$)@,$::! $5A! K14(A! &,'%4*!
2'((42)1U4(7! ,4K4,,4A! )'! $:! $55J$(! &,'%4! aK1@J,4! \$*! &b.!
D55J$(!&,'%4!'22J,,4A!15!PH!E4,245)!'K!)34!)4,,4:),1$(!E('):!
=4! :$%E(4A! $5A! 2'%E,1:4A! $! %$g',1)7! 'K! )34! 15),'AJ24A!
:E4214:! 2$5'E7!2'U4,.! V5!%':)! 2$:4:! )34! ,4($)1U4!E,'E',)1'5!
'K! $55J$(! &,'%4! A1A! 5')! A1KK4,!=1)315! )4,,4:),1$(! 42'('@12$(!
:1)4:! $2,'::! )34! )3,44! 74$,:! =4! :$%E(4A! aK1@J,4! \$b.!
L'=4U4,*!A1KK4,4524:!A'!4`1:)!$2,'::!:'%4!'K!)34!42'('@12$(!
:1)4:*!%$15(7!$!,4:J()!'K!31@3!E,'E',)1'5:!'K!$55J$(!&,'%4!'5!
:$(154!JE($5A!:1)4:!$5A! ,4($)1U4(7! ('=!E,'E',)1'5:!'K!$55J$(!
&,'%4! '5! :$5A7! $5A! :3$(('=! :$5A7! 42'('@12$(! :1)4:.!
L'=4U4,*! $&:'(J)4! 2'U4,! 'K! $55J$(! &,'%4! aK1@J,4! \&b! =$:!
('=4,! 15! FGGc! 15!%':)! 'K! )34! 42'('@12$(! :1)4:! =4! :$%E(4A*!
$5A!=1)3! )34! 4`24E)1'5! 'K! :$5A7! :1)4:*! $55J$(! &,'%4! 2'U4,!
A1A!5')!U$,7!&4)=445!FGG[!$5A!FGG\!'5!)34!')34,!)4,,4:),1$(!
42'('@12$(!:1)4:.!R34!$&:'(J)4!2'U4,!E$))4,5:!'K!$55J$(!&,'%4!
4::45)1$((7! %1,,',! )34! E$))4,5:! =4! '&:4,U4A! 15! )')$(! 2'U4,!
aK1@J,4! Fb.! V5! @454,$(! =4! K'J5A! $55J$(! &,'%4! 15! K$1,(7!
2'5:)$5)! E,'E',)1'5:! $2,'::! 42'('@12$(! :1)4:! K,'%! 74$,! )'!
74$,*!&J)!$55J$(!&,'%4!,4:E'5A:!K$U',$&(7!=345!)34!)1%15@!
$5A!hJ$5)1)7!'K!E,421E1)$)1'5! 1:! $A4hJ$)4!$5A! (4::! K$U',$&(7!
=345!E,421E1)$)1'5!1:!5')!$A4hJ$)4.!
!
T:!)Y!!:QA(
(
8,$::($5A! 42':7:)4%:! 'K! )34! R3J5A4,! >$:15! <4@1'5! =4,4!
31:)',12$((7! A4E45A45)! '5! @,$Q15@! &7! 5$)1U4! 34,&1U',4:! $5A!
K1,4! $:! A1:)J,&$524! K$2)',:! )3$)! :3$E4A! 42':7:)4%! A1U4,:1)7!
a9J3(45A',K!$5A!T5@(4!FGGH/!05$EE!$5A!')34,:!HPPP/!051@3)!
HPPc*b.!L1:)',12$((7*!@,$Q15@!&7!5$)1U4!34,&1U',4:*!4:E421$((7!
&1:'5*! E($74A! $! :1@51K12$5)! ,'(4! 15! :3$E15@! $5A!%$15)$1515@!
)4,,4:),1$(!@,$::!$5A!:3,J&!42':7:)4%:!aL$,)!$5A!L$,)!HPPN/!
05$EE!$5A!')34,:!HPPPb!$5A! 15)4,$2)4A!=1)3!K1,4! )'!2,4$)4!$!
:31K)15@!%':$12! 'K! 2'5A1)1'5:! a9J3(45A',K! $5A! T5@(4! FGGH/!
05$EE! $5A! ')34,:! HPPPb.! D()3'J@3! @,$Q15@! &7! A'%4:)12!
$51%$(:! 1:! 2J,,45)(7! )34! E,1%$,7! J:4! 'K! @,$::! $5A! :3,J&!
42':7:)4%:*!)34!K',$@15@!42'('@7!'K!@,$Q4,:!)3$)!31:)',12$((7!
'22JE14A! )34! 8,4$)! B($15:! A1KK4,4A! K,'%! )3':4! J:4A! )'A$7!
aB(J%&! $5A! l'AA! HPP[b! $5A! 2J,,45)! @,$Q15@! E,$2)124:! 15!
@,$::($5A! 42':7:)4%:! 3$U4! @454,$((7! &445! K'J5A! )'!
A,$%$)12$((7! A1KK4,! K,'%! )34! 31:)',12$(! ,'(4! 'K! 34,&1U',4:!
a9J3(45A',K! $5A! T5@(4! FGGHb.! T`1:)15@! (1U4:)'2?! @,$Q15@!
E,$2)124:! 3$U4! &445! K'2J:4A! '5! $2314U15@! 4U45! A1:),1&J)1'5!
'K! $51%$(:! $5A! 4U45! J)1(1Q$)1'5*! =3123! E,'AJ24:! ,4($)1U4(7!
J51K',%!',!3'%'@454'J:!U4@4)$)1'5!2'5A1)1'5:! a9J3(45A',K!
$5A! T5@(4! FGGcb.! R'A$7*! E($5)! 2'%%J51)14:! )3$)! 3$U4!
:E4214:!2'%E':1)1'5:!23$,$2)4,1:)12!'K! (1@3)!@,$Q15@! ,4@1%4:!
$,4! 54$,(7! $&:45)! 15! )4,,4:),1$(! 42'('@12$(! :1)4:! =1)315! )34!
R3J5A4,! >$:15! E($5515@! $,4$.! 9',! 4`$%E(4*! :E4214:! )3$)!
)7E12$((7! A42,4$:4! =1)3! 152,4$:15@! @,$Q15@! E,4::J,4*! (1?4!
@,445!544A(4@,$::!aB'**/&&'+;-#-)$&'b*!&(J4&J523!=34$)@,$::!
aF*/$)5#5/6(/#-'+ *?-<'0'b*! $5A! V5A1$5! ,124@,$::!
a1<"('0"/#$2+ "42/(5-)/*b! =4,4! ,$,4(7! K'J5A! 15! )31:!
($5A:2$E4.! B$:)! $5A! 2J,,45)! @,$Q15@! E,$2)124:! 2'JE(4A! =1)3!
,4245)! A,'J@3)! 2'5A1)1'5:! 3$U4! ,4:J()4A! 15! )34! 2J,,45)!
A1:),1&J)1'5! 'K! E($5)! 2'%%J51)14:! =1)3! E($5)! :E4214:!
2'%E':1)1'5:! 15A12$)1U4! 'K! %'A4,$)4! $5A! 34$U7! @,$Q15@!
,4@1%4:! A'%15$)15@! )4,,4:),1$(! 42'('@12$(! :1)4:*! $5A! E($5)!
2'%%J51)14:! =1)3! E($5)! :E4214:! 2'%E':1)1'5:! 15A12$)1U4! 'K!
(1@3)!@,$Q15@!,4@1%4:!$(%':)!)')$((7!($2?15@!15!)34!($5A:2$E4.!
2008 Shrublands Proceedings 254 NREI XVI
6
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 33
https://digitalcommons.usu.edu/nrei/vol16/iss1/33
!
?
?
? ?
?
N+/I$(FZl'%15$5)!E($5)!:E4214:!15!)4,,4:),1$(!42'('@12$(!:1)4:!:$%E(4A!15!R3J5A4,!>$:15*!#n!15!K,'%!FGG[!)3,'J@3!FGG\.!!
l'%15$524!1:!&$:4A!'5!J5A4,:)',7!aU4@4)$)1'5!wH%!15!341@3)b!hJ$A,$)!:$%E(15@!15!4$23!E(').!
(
H$I+&*6$(),6$0(WmX(,;(&8$(@?(S,%&(T,<*-+-&(
LI+-&(!7$1*$%(/3(P1,I,#*1+I(!*&$!
LI+-&(!7$1*$%( )I+3$3(
!8+II,4(
)I+3$3( V,+<3(
!8+II,4(
V,+<3( !+-'3(
!8+II,4(
!+-'3(
!+I*-$(
Y7I+-'(
!8+II,4(
R*II3(
D55J$(!&,'%4! !!N.P! !!M.[! !!P.d! !!N.P! !!d.\! !![.c! H\.H! !!F.H!
B,$1,14!:$@4=',)! !!G.[! !!G.c! !!G.\! !!G.M! !!G.N! !!F.P! !!G.H! !!G.\!
BJ,E(4!)3,44$=5! !!H.c! !!G.\! !!F.c! !!H.F! !!H.d! !!F.M! !!H.M! !!H.[!
>1@!:$@4&,J:3! !!N.\! HF.N! !!N.c! HF.H! !!\.P! !!d.[! !!H.H! HH.[!
>(J4!@,$%$! !!P.d! Hc.M! !!P.\! HF.d! !!P.F! !!N.c! !!M.\! !!N.F!
S44A(4(4$K!:4A@4! !!c.F! !!F.G! !![.N! !![.H! !![.\! !!G.c! !!H.F! !![.M!
R3,4$A(4$K!:4A@4! !!G.P! !![.G! !![.P! !!\.H! HH.d! FH.N! !!G.c! !!G.M!
6(45A4,!=34$)@,$::! !!F.\! !![.H! !!G.F! !!H.d! !!G.G! !!F.F! !!G.[! !!G.G!
S44A(4!$5A!)3,4$A! !![.c! !![.M! !!d.[! !!N.N! HH.d! H[.c! !!H.H! !!d.G!
<'2?7!;)5.!gJ51E4,! !!G.H! !!G.G! !!G.G! !!G.H! !!G.G! !!G.G! !!G.G! !![.N!
B,$1,14!gJ54@,$::! !!H.\! !!F.H! !!H.H! !!F.c! !!H.P! !!F.G! !!G.H! !!F.F!
+'%%'5!E4EE4,=44A! !!H.d! !!G.d! !!G.P! !!G.c! !!G.\! !!G.c! !!F.d! !!G.G!
B($15:!E,12?(7E4$,! !!F.P! !!F.F! !![.F! !!F.H! !!F.M! !!F.H! !!\.[! !!G.P!
#4:)4,5!=34$)@,$::! FP.G! HP.[! Fd.M! HM.F! F[.c! !!\.M! F\.c! !!P.H!
#''(7!E($15)$15! !!F.d! !!H.M! !!F.P! !!H.F! !!H.F! !!G.M! !!F.d! !!G.H!
>(J4@,$::!:EE.! !!N.F! !!d.N! !!\.H! !!c.H! !!c.N! !!H.\! !!P.c! !!G.[!
>(J4&J523!!
!!!!!=34$)@,$::! !!G.F! !!H.[! !!G.G! !!H.N! !!G.G! !!H.F! !!G.G! HH.d!
8,4$:4=''A! !!G.F! !!G.F! !!G.G! !!G.F! !!G.G! !!G.G! !![.P! !!G.G!
61`=44?:!K4:2J4! !!c.H! !!H.M! !!d.[! !!c.F! !!c.\! !!F.d! !![.M! !!G.[!
6'$E=44A!7J22$! !!G.[! !!G.[! !!G.H! !!G.\! !!G.P! !!N.F! !!G.G! !!H.F!
.6$0+#$(./%,I"&$((
((((((((((((),6$0(WmX( GBl^( BClG( GGl[( G?lE( GClB( G@lC( G?l@( [?l?(
+
#1)3'J)! K1,4! $:! $! A1:)J,&$524! E,'24::*! %$57! 'K! )34:4!
42':7:)4%:!='J(A!:J2244A!)'!:3,J&!',!),44OA'%15$)4A!$,4$:!
aD,234,!HPPcb.!l4:E1)4!$!A'2J%45)4A! K,4hJ45)(7!'22J,,15@!
K1,4!,4@1%4!15!)34!R3J5A4,!>$:15!,4@1'5!a91:34,!$5A!')34,:!
HPMN/!051@3)!HPPc/!B4,,7%$5!HPPd/!B4,,7%$5!$5A!-$72'2?!
FGGGb*! EJ&(12! $5A! E,1U$)4! ($5A! %$5$@4%45)! E'(127! 15! )34!
R3J5A4,!>$:15!E($5515@!$,4$!3$:!452'J,$@4A!$5A!4%E('74A!
K1,4!:JEE,4::1'5!E,'@,$%:!15!)34!:J,,'J5A15@!@,$::($5A!$5A!
:3,J&($5A!$,4$:!:1524!)34!HPcG:!aB4,,7%$5!HPPdb.!D()3'J@3!
=1(AK1,4:! :)1((! '22J,! =1)315! )34! ($5A:2$E4*! $5A! $! K4=!
,$5234,:! 3$U4! ),14A! $5! '22$:1'5$(! E,4:2,1&4A! &J,5*! )34!
4`)45)!'K!)34:4!K1,4:!$5A!)341,!:2$))4,4A!J:4!3$U4!,4AJ24A!)34!
15K(J4524!'K! )31:!A1:)J,&$524!E,'24::! 15! )34! ($5A:2$E4.!R34!
1%E(12$)1'5:!'K! )34! ('::!'K! )31:!5$)J,$(!A1:)J,&$524!E,'24::!
'5! 42':7:)4%! A1U4,:1)7! =1)315! R3J5A4,! >$:15! 1:! E'',(7!
J5A4,:)''A!$5A!5')!=4((!A'2J%45)4A.!L'=4U4,*!)34!,'(4!'K!
K1,4! )3,'J@3'J)! )34!8,4$)! B($15:*!=1)3! ,$,4! 4`24E)1'5:*! 3$:!
&445! 4(1%15$)4A!=3123! 3$:!%'A1K14A! :E4214:! 2'%E':1)1'5:!
$5A!$()4,4A!42':7:)4%!KJ52)1'5!a614@!$5A!')34,:!HPPPb.!!
V5),'AJ24A!4`')12!E($5)!:E4214:!3$U4!&445!1A45)1K14A!$:!'54!
'K! )34! @,4$)4:)! )3,4$):! )'! )34! 15)4@,1)7! $5A! E,'AJ2)1U1)7! 'K!
5$)1U4! ,$5@4($5A! 42':7:)4%:! $5A! 2'5:4,U$)1'5! 'K!
15A1@45'J:!&1'A1U4,:1)7!al1R'%$:'!FGGG/!;$2?!$5A!')34,:!
FGGGb.! V5! $AA1)1'5! )'! 45U1,'5%45)$(! 2'5:4hJ4524:*! )34!
A$%$@4:! 2$J:4A! $5A! )34! 2':):! 152J,,4A! )'! 2'5),'(! 15U$:1U4!
E($5):! $,4! :4U4,$(! &1((1'5! A'(($,:! 4$23! 74$,! 15! =1(A! $5A!
=',?15@! ($5A:2$E4:! 'K! )34! Z51)4A! 6)$)4:! aB1%45)$(! $5A!
')34,:!FGGGb.!D()3'J@3!$!5J%&4,!'K!4`')12!:E4214:!'22J,!15!
)34! R3J5A4,! >$:15! ,4@1'5*! 234$)@,$::! $5A! K14(A! &,'%4! $,4!
)34! %':)! A'%15$5)! $5A! K,4hJ45)(7! '22J,,15@! :E4214:.!
+34$)@,$::! $5A! K14(A! &,'%4*! $,4! 5'5O15A1@45'J:! $55J$(!
&,'%4! @,$::4:! )3$)! 3$U4! 15U$A4A! ,$5@4($5A! 42':7:)4%:! 'K!
)34! =4:)4,5! Z51)4A! 6)$)4:.! D5)3,'E'@4512! $2)1U1)14:! 3$U4!
&445!)34!E,1%$,7!2'5),1&J)',:!)'!)34!15),'AJ2)1'5!$5A!:E,4$A!
'K!$55J$(!&,'%4!a84(&$,A!$5A!>4(5$E!FGG[/!;$2?!HPMHb.!!
!
V5U$:1'5!'K!,$5@4($5A!42':7:)4%:!&7!$55J$(!&,'%4!3$:!('5@!
&445! 2'5:1A4,4A! $! E'15)! 'K! 2'5)45)1'5! 15! S',)3! D%4,12$!
an'J5@! $5A! D((45! HPPNb.! +'5)45)1'5! ,4@$,A15@! $55J$(!
&,'%4! :)4%%4A! K,'%! :2145)1:):! $5A! ($5A! %$5$@4,:! =3'!
2008 Shrublands Proceedings 255 NREI XVI
7
Ganguli et al.: Assessment of Sagebrush Grasslands in Wyoming
Published by DigitalCommons@USU, 2011
!?
? ?
?
A1:$@,44A! $&'J)! )34! E')45)1$(! 1%E$2):! 'K! $55J$(! &,'%4!
15U$:1'5!'5!5$)1U4!42':7:)4%!:),J2)J,4!$5A!KJ52)1'5!$5A!)34!
E')45)1$(! 'K! $55J$(! &,'%4! )'! E,'U1A4! $! A4:1,$&(4! K',$@4!
,4:'J,24! K',! (1U4:)'2?! an'J5@! $5A! D((45! HPPNb.! D55J$(!
&,'%4! 1:! 2'5:J%4A! &7! &')3! (1U4:)'2?! a;J,,$7! HPNH/!
L$K4,?$%E! $5A! ')34,:! FGGH$b! $5A! =1(A(1K4! aDJ:)15! $5A!
')34,:!HPPcb*!$5A!$)!24,)$15!)1%4:!'K!)34!74$,!$55J$(!&,'%4!
2$5! E,'U1A4! 31@3! hJ$(1)7! K',$@4! a8$5:?'EE! $5A! >'354,)!
FGGHb.! L'=4U4,*! $55J$(! &,'%4! 3$:! %$57! $)),1&J)4:! )3$)!
%$?4! 1)! $5! J5A4:1,$&(4! K',$@4! an'J5@! $5A! D((45! HPPNb!
4:E421$((7! 1):! ,4($)1U4(7! :3',)! @,'=15@! :4$:'5! a8$5:?'EE!
$5A! >'354,)! FGGHb! $5A! 1):! E'',! K',$@4! hJ$(1)7! $5A!
E$($)$&1(1)7!'J):1A4!'K! )34!@,'=15@! :4$:'5.!D55J$(!&,'%4:!
2$5! :J&:)$5)1$((7! ,4AJ24! )34! U1@',! 'K! 5$)1U4! E($5)!
2'%%J51)14:! )3,'J@3! 2'%E4)1)1U4! ,4AJ2)1'5! 'K! =$)4,! $5A!
51),'@45! $U$1($&1(1)7! a-'=4! $5A! ')34,:! FGG[/! n'J5@! $5A!
TU$5:! HPNMb.! 9J,)34,%',4*! 2'5),'((15@! $55J$(! &,'%4! 3$:!
&445! :3'=5! )'! ,4:J()! 15! :4U4,$(! (1U4:)'2?! E,'AJ2)1'5!
&454K1):!152(JA15@!1%E,'U15@!)34!K',$@4!hJ$(1)7!'K!E4,4551$(!
5$)1U4! @,$::! :E4214:! aL$K4,?$%E! $5A! ')34,:! FGGH&b*!
E,'AJ215@! 31@34,! (1U4:)'2?! @$15:! aL$K4,?$%E! $5A! ')34,:!
FGGH$b*! $5A! 2'5U4,)15@! A4@,$A4A! $55J$(! &,'%4! A'%15$)4A!
$,4$:! &$2?! )'! 5$)1U4OA'%15$)4A! E4,4551$(! @,$::!
2'%%J51)14:!aTU$5:!$5A!n'J5@!HPNNb.!
!
!
!
9*#"0$(EZ<4($)1U4!2'U4,!sfO!:)$5A$,A!4,,',!'K!)34!%4$5!a$b!
$5A! $&:'(J)4! 2'U4,! sfO! :)$5A$,A! 4,,',! 'K! )34! %4$5! a&b! 'K!
$55J$(! &,'%4! :E4214:! a234$)@,$::! $5A! K14(A! &,'%4b! K,'%!
FGG[! )3,'J@3! FGG\! '5! )4,,4:),1$(! 42'('@12$(! :1)4:! 15! )34!
R3J5A4,!>$:15!E($5515@!$,4$.(
D55J$(!&,'%4! 15U$:1'5!3$:!&445! KJ4(4A!&7! 1):! 2'%E4)1)1U4!
5$)J,4! $5A! 3$:! &445! $::'21$)4A! =1)3! :4U4,$(! 54@$)1U4!
45U1,'5%45)$(! $5A! 42'5'%12! 2'5:4hJ4524:.! +'%E4)1)1U4!
$)),1&J)4:! 'K! $55J$(! &,'%4! 152(JA4! )34! $&1(1)7! )'! ,$E1A(7!
4:)$&(1:3! $5A! $))$15! 2'%%J51)7! A'%15$524! K'(('=15@!
A1:)J,&$524:!:J23!$:!=1(AK1,4!an'J5@!$5A!TU$5:!HPNMb*!)34!
$&1(1)7! )'! ,$E1A(7! ,4:E'5A! )'! 152,4$:4:! 15! ,4:'J,24!
$U$1($&1(1)7! a-'=4! $5A! ')34,:! FGG[/! S',)'5! $5A! ')34,:!
FGGcb*! $5A! )34! $&1(1)7! )'! 2'%E4)4! K',! =$)4,! an'J5@! $5A!
TU$5:! HPNNb.! V5U$:1'5! &7! $55J$(! &,'%4! 3$:! ,4:J()4A! 15!
$()4,$)1'5:! 'K! ,$5@4($5A! 42':7:)4%! KJ52)1'5! $5A! :),J2)J,4.!
R34:4! $()4,$)1'5:! 152(JA4! ,4AJ2)1'5:! 15! $&'U4! $5A! &4('=!
@,'J5A! &1'%$::! aj@(4! FGG[b*! 152,4$:4:! 15! E($5)! (1))4,!
a>4(5$E! $5A! B31((1E:! FGGHb*! 23$5@4:! 15! E($5)! 2'%%J51)7!
2$5'E7!$,231)42)J,4! a>4(5$E!$5A!B31((1E:!FGGHb*! ,4AJ2)1'5:!
15! :'1(! &1')$! ,12354::! $5A! $&J5A$524! a>4(5$E! $5A! ')34,:!
FGG\b*!,4AJ2)1'5:!15!E($5)!2'%%J51)7!,12354::!a>4(5$E!$5A!
')34,:! FGG\b*! $5A! 152,4$:4:! 15! =1(AK1,4! K,4hJ4527!
a#31:45$5)!HPPGb.!
!
S.A.JPSPAN(:SLV:).N:QA!(
(
T`),$2)1U4! $2)1U1)14:! $::'21$)4A! =1)3! )34! ,123! 5$)J,$(!
,4:'J,24:!'K!)31:!$,4$!aK',!4`$%E(4!2'$(!&4A!%4)3$54*!2'$(*!
$5A!'1(b!3$U4!,4:J()4A!15!A1,42)!($5A!2'5U4,:1'5:!'K!:'%4!'K!
)34!R3J5A4,!>$:15!$,4$*!&J)!)34!$,4$!3$:!5')!:445!4`)45:1U4!
A1,42)! 2'5U4,:1'5! )'! ')34,! ($5A! J:4:.! l4:E1)4! )34! ($2?! 'K!
A1,42)! 2'5U4,:1'5*! @,$::! $5A! :3,J&! 42':7:)4%:! 15! )34!
R3J5A4,! >$:15! E($5515@! $,4$! $EE4$,! )'! 3$U4! &445!
15K(J4524A! &7! K1,4! ,4@1%4! %'A1K12$)1'5*! %'A1K12$)1'5! 'K!
31:)',12$(! @,$Q15@! ,4@1%4:*! $5A! )34! :E,4$A! 'K! 15),'AJ24A!
:E4214:.!+'5:4,U$)1'5!E($5515@! 4KK',):! $1%4A! $)! 1%E,'U15@!
42':7:)4%! A1U4,:1)7! $5A! =1(A(1K4! 3$&1)$)! 15! )31:! =',?15@!
($5A:2$E4! :3'J(A! :),$)4@12$((7! )$,@4)! A4@,$A4A! 42':7:)4%:!
=1)3! %'A4:)! ,4O15),'AJ2)1'5:! 'K! E,4:2,1&4A! K1,4*! 234%12$(!
2'5),'(!'K! )34!$55J$(!&,'%4!:E4214:*!$J@%45)$)1U4!:44A15@!
)'!,4O4:)$&(1:3!A4:1,$&(4!@,$::!$5A!K',&!:E4214:!$5A!1%E,'U4!
:E4214:! A1U4,:1)7*! $5A! @,$Q15@! %'A1K12$)1'5:! A4:1@54A! )'!
E,'%')4!34$()37!E($5)!2'%%J51)14:!$5A!=1(A(1K4!3$&1)$)!K',!
:E4214:! 'K! 2'524,5.! R31:! $::4::%45)! 3$:! 1A45)1K14A!
42':7:)4%:! 15! 544A! 'K! 1%E,'U4%45)! $5A! 2'J(A! &4! KJ,)34,!
15)4@,$)4A!=1)3!=1(A(1K4!3$&1)$)!'&g42)1U4:!K',! )31:!E($5515@!
$,4$! )'! 1A45)1K7! )34! :E421K12! ('2$)1'5:! &4:)! :J1)4A! K',!
42':7:)4%!1%E,'U4%45)!),4$)%45):.!9',!)34!R3J5A4,!>$:15!
,4@1'5! )'! ,4%$15! $5! 42'('@12$((7! :1@51K12$5)! @,$::($5A*!
@,4$)4,! $))45)1'5! %J:)! &4! E$1A! )'! ,4)$1515@! $5A! ,4:)',15@!
KJ52)1'5$(!5$)1U4!42':7:)4%!A1U4,:1)7.!
!
.)2QMVPTJSPAN!(
(
9J5A15@!K',!)31:!E,'g42)!=$:!E,'U1A4A!)'!)34!R3J5A4,!>$:15!
8,$::($5A:! B,$1,14! T2':7:)4%! D::'21$)1'5! )3,'J@3! @,$5):!
K,'%! )34! Z.6.! 91:3! $5A! #1(A(1K4! 64,U124*! )34! S$)J,$(!
<4:'J,24! +'5:4,U$)1'5! 64,U124*! B'=A4,! <1U4,! +'$(!
2008 Shrublands Proceedings 256 NREI XVI
8
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 33
https://digitalcommons.usu.edu/nrei/vol16/iss1/33
!?
? ?
?
+'%E$57*! )34!S$)1'5$(! 91:3! $5A!#1(A(1K4! 9'J5A$)1'5*! )34!
>J,4$J!'K!-$5A!;$5$@4%45)*! )34!Z.6.!9',4:)!64,U124*! )34!
-4'E'(A!6)4=$,A:31E!9J5A!'K!)34!6$5A!+'J5)7!9'J5A$)1'5*!
)34! 6'5',$5! V5:)1)J)4*! )34! #7'%15@! 8'U4,5',]:! 94A4,$(!
B'(127! 9J5A*! <1'! R15)'! T54,@7! D%4,12$! aE,4U1'J:(7!
045542'))! T54,@7! +'%E$57b*! +'5U4,:4! $5A! #4:)'5!
+'J5)14:! 'K! #7'%15@*! $5A! $! @,$5)! )'! )34! T2':7:)4%!
;$5$@4%45)!<4:4$,23!V5:)1)J)4! K,'%!)34!>,$A(47!9J5A!K',!
)34!T5U1,'5%45).!#4!$EE,421$)4!)34!:JEE',)!$5A!$::1:)$524!
@1U45! &7! )34! E,1U$)4! ($5A'=54,:! 15! )31:! ,4@1'5*! 6)$)4! $5A!
94A4,$(!$@4527!E4,:'554(*!:4$:'5$(!K14(A!$::1:)$5):*!$5A!)34!
%$57!E4'E(4!=3'!2'5),1&J)4A! 1A4$:!$5A!?5'=(4A@4! )'! )31:!
E,'g42).!
!
HP9PHPA)P!(
(
D,234,*!6.!HPPc.!#''A7!E($5)!452,'$23%45)!15)'!:'J)3=4:)4,5!@,$::($5A:!!
!!$5A!:$U$55$:"!,$)4:*!E$))4,5:!$5A!E,'`1%$)4!2$J:4:.!B$@4:!H[OdM!-(!W$U,$*!!
!!;.*!-$72'2?*!#.*!B14E4,*!<.*!4A:.!T2'('@12$(!1%E(12$)1'5:!'K!(1U4:)'2?!!
!!34,&1U',7!15!)34!#4:).!6'214)7!K',!<$5@4!;$5$@4%45)*!l45U4,*!!
!!+'(',$A'*!Z6D.!
DJ:)15*!l.l.*!6)4U45:*!<.*!C',@45:45*!0.<.*!Z,54::*!B.C.!HPPc.!B,4K4,4524:!!
!!'K!%J(4!A44,!K',!Hd!@,$::4:!K'J5A!'5!V5)4,%'J5)$15!=15)4,!,$5@4:.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45).!cN"[GMO[HH.!!
>4(5$E*!C.*!B31((1E:*!6.-.!FGGH.!6'1(!&1')$!15!$5!J5@,$Q4A!@,$::($5A"!!
!!,4:E'5:4!)'!$55J$(!@,$::!aC#52$*+0/<05#$2b!15U$:1'5.!T2'('@12$(!!
!!DEE(12$)1'5:!HH"HFdHOHFN\.!!
>4(5$E*!C.*!B31((1E:*!6.-.*!634,,'A*!6.0.*!;'(A45?4*!D.!FGG\.!6'1(!&1')$!2$5!!
!!23$5@4!$K)4,!4`')12!E($5)!15U$:1'5"!A'4:!)31:!$KK42)!42':7:)4%!E,'24::4:r!!
!!T2'('@7!Md"[GGNO[GHN.!
+$5K14(A*!<.L.!HPcH.!DEE(12$)1'5!'K!)34!(154!15)4,24E)1'5!%4)3'A!15!!
!!:$%E(15@!,$5@4!U4@4)$)1'5.!C'J,5$(!'K!9',4:),7![P"[MMO[Pc.!
l1R'%$:'*!C.;.!FGGG.!V5U$:1U4!=44A:!15!,$5@4($5A:"!:E4214:*!1%E$2):*!$5A!!
!!%$5$@4%45).!#44A!6214524!cM"F\\OFd\.!
TU$5:*!<.D.*!n'J5@*!C.D.!HPNN.!#44A!2'5),'(O,4U4@4)$)1'5!:7:)4%:!K',!!
!!&1@O:$@4&,J:3OA'=57!&,'%4!,$5@4($5A:.!C'J,5$(!'K!<$5@4!;$5$@4%45)!!
!![G"[[HO[[d.!
91:34,*!<.9.*!C45?15:*!;.C.*!91:34,*!#.9.!HPMN.!91,4!$5A!)34!E,$1,14OK',4:)!!
!!%':$12!'K!l4U1(:!R'=4,!S$)1'5$(!;'5J%45).!D%4,12$5!;1A($5A!!
!!S$)J,$(1:)!HHN"F\GOF\N.!
9',,4:)*!6.+.*!6),$5A*!L.*!L$:?15:*!#.L.*!9,44:4*!+.*!B,'2)',*!C.l.*!
!!l154,:)415*!T.!FGGc.!j24$5!'K!@,$::"!$!2'5:4,U$)1'5!$::4::%45)!K',!)34!!
!!S',)34,5!8,4$)!B($15:.!S',)34,5!B($15:!+'5:4,U$)1'5!S4)=',?!$5A!!
!!S',)34,5!8,4$)!B($15:!T2',4@1'5*!#',(A!#1(A(1K4!9J5A*!>'Q4%$5*!;R.!!
!!B$@4:!HM.!
9J3(45A',K*!6.l.*!T5@(4*!l.;.!FGGH.!<4:)',15@!34)4,'@4541)7!'5!!
!!,$5@4($5A:"!42':7:)4%!%$5$@4%45)!&$:4A!'5!4U'(J)1'5$,7!@,$Q15@!!
!!E$))4,5:.!>1':214524!\H"dF\Od[F.!
9J3(45A',K*!6.l.*!T5@(4*!l.;.!FGGc.!DEE(12$)1'5!'K!)34!K1,4O@,$Q15@!!
!!15)4,$2)1'5!)'!,4:)',4!$!:31K)15@!%':$12!'5!)$((@,$::!E,$1,14.!C'J,5$(!'K!!
!!DEE(14A!T2'('@7!cH"dGcOdHc.!!
8$5@J(1*!D.+.*!L$JK(4,*!C.>.*!;43(*!+.D.*!+34=*!C.l.!FGGM.!V52',E',$)15@!!
!!31:)',12$(!42':7:)4%!A1U4,:1)7!15)'!2'5:4,U$)1'5!E($5515@!4KK',):!15!@,$::!!
!!$5A!:3,J&!42':7:)4%:.!D&:),$2):*!91K)445)3!#1(A($5A!63,J&!67%E':1J%*!!
!!#1(A($5A:!$5A!#1(A(1K4!L$&1)$)*!HPPM!CJ54!HNOHP*!>'Q4%$5*!;R.!
8$5:?'EE*!l.*!>'354,)*!l.!FGGH.!SJ),1)1'5$(!A75$%12:!'K!N!5',)34,5!8,4$)!!
!!>$:15!@,$::4:.!C'J,5$(!'K!<$5@4!;$5$@4%45)!\c"dcGOdcN.!
84(&$,A*!C.-.*!>4(5$E*!C.!FGG[.!<'$A:!$:!2'5AJ1):!K',!4`')12!E($5)!15U$:1'5:!
!!15!$!:4%1$,1A!($5A:2$E4.!+'5:4,U$)1'5!>1'('@7!HN"cFGOc[F.!
L$K4,?$%E*!;.<.*!8,15@:*!T.T.*!L41):23%1A)*!<.0.*!;$2S41(*!;.l.*!0$,(*!!
!!;.8.!FGGH$.!6JEE,4::1'5!'K!$55J$(!&,'%4:!1%E$2)!,$5@4($5A"!$51%$(!!
!!,4:E'5:4:.!C'J,5$(!'K!<$5@4!;$5$@4%45)!\c"dd[OddM.!
!
!
L$K4,?$%E*!;.<.*!L41):23%1A)*!<.0.*!8,15@:*!T.T.*!;$2S41(*!;.l.*!0$,(*!!
!!;.8.!FGGH&.!6JEE,4::1'5!'K!$55J$(!&,'%4:!1%E$2):!,$5@4($5A"!!
!!U4@4)$)1'5!,4:E'5:4:.!C'J,5$(!'K!<$5@4!;$5$@4%45)!\c"d\dOddF.!
L$,)*!<.L.*!L$,)*!C.D.!HPPN.!<$5@4($5A:!'K!)34!8,4$)!B($15:!&4K',4!!
!!TJ,'E4$5!:4))(4%45).!<$5@4($5A:!HP"cOHH.!
05$EE*!D.0.*!>($1,*!C.;.*!>,1@@:*!C.;.*!+'((15:*!6.-.*!L$,)54))*!l.+.*!!
!!C'35:'5*!-.+.*!R'=54*!T.8.!HPPP.!R34!?47:)'54!,'(4!'K!&1:'5!15!S',)3!!
!!D%4,12$5!)$((@,$::!E,$1,14.!>1':214524!cP"[PO\G.!
051@3)*!l.L.!HPPc.!;'J5)$15:!$5A!B($15:"!R34!T2'('@7!'K!#7'%15@!!
!!-$5A:2$E4:.!n$(4!Z51U4,:1)7!B,4::*!S4=!L$U45*!+R.!
-'=4*!B.S.*!-$J,45,')3*!#.0.*!>J,?4*!V.+.!FGG[.!TKK42):!'K!51),'@45!!
!!$U$1($&1(1)7!'5!2'%E4)1)1'5!&4)=445!C#52$*+0/<05#$2!$5A!C5$0/&5$'++
++6#'<-&-*.!B($5)!T2'('@7!HdN"FcNOF\c.!!!
;$2?*!<.S.!HPMH.!V5U$:1'5!'K!C#52$*+0/<05#$2!-.!15)'!=4:)4,5!S',)3!!
!!D%4,12$"!D5!42'('@12$(!23,'512(4.!D@,'OT2':7:)4%:!N"Hc\OHd\.!
;$2?*!<.S.*!61%&4,('KK*!l.*!-'5:A$(4*!#.;.*!TU$5:*!L.*!+('J)*!;.*!!
!!>$QQ$Q*!9.D.!FGGG.!>1')12!15U$:1'5:"!2$J:4:*!4E1A4%1'('@7*!@('&$(!!
!!2'5:4hJ4524:*!&J523@,$::!,$5@4:!15!:'J)34,5!VA$3'.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!Fc"cGNOcHG.!
;J,,$7*!<.>.!HPNH.!8,$Q15@!2$E$21)7*!:344E!@$15:"!234$)@,$::*!&J523@,$::!!
!!,$5@4:!15!:'J)34,5!VA$3'.!C'J,5$(!'K!<$5@4!;$5$@4%45)!Fc"cGNOcHG.!
S',)'5*!C.>.*!;'5$2'*!R.D.*!S',)'5*!C.;.*!C'35:'5*!l.D.*!C'54:*!R.D.!!
!!FGGc.!6'1(!%',E3'('@7!$5A!',@$512!%$))4,!A75$%12:!J5A4,!234$)@,$::!!
!!$5A!:$@4&,J:3O:)4EE4!E($5)!2'%%J51)14:.!C'J,5$(!'K!D,1A!T5U1,'5%45):!!
!!\N"cc\Ocdd.!!
j@(4*!6.;.*!<4154,:*!#.D.*!84,'=*!0.8.!FGG[.!V%E$2):!'K!4`')12!$55J$(!!
!!&,'%4!@,$::4:!'5!42':7:)4%!E,'E4,)14:!'K!S',)34,5!;1`4A!8,$::!E,$1,14.!!
!!D%4,12$5!;1A($5A!S$)J,$(1:)!HcP"cdO\M.!!
B423$542*!C.9.*!B12?K',A*!8.l.!HP[N.!D!=41@3)O4:)1%$)4!%4)3'A!K',!)34!!
!!A4)4,%15$)1'5!,$5@4!E$:)J,4!E,'AJ2)1'5.!D@,'5'%7!C'J,5$(!FP"MPcOPGc.!
B4,,7%$5*!>.-.!HPPd.!R34!U4@4)$)1'5!%':$12!'K!)34!<'234((4!L1((:!$,4$!'K!!
!!)34!R3J5A4,!>$:15!S$)1'5$(!8,$::($5A:.+L("!91,4!31:)',7!'K!)34!<'234((4!!
!!L1((:!$,4$!'K!)34!R3J5A4,!>$:15!S$)1'5$(!8,$::($5A:.!B3l!l1::4,)$)1'5*!!
!!Z51U4,:1)7!'K!#7'%15@*!-$,$%14.!
B4,,7%$5*!>.-.*!-$72'2?*!#.D.!FGGG.!91,4!31:)',7!'K!)34!<'234((4!L1((:!!
!!R3J5A4,!>$:15!S$)1'5$(!8,$::($5A:.!C'J,5$(!'K!<$5@4!;$5$@4%45)!!
!!\["ddGOdd\.!
B1%45)4(*!l.*!-$23*!-.*!J51@$*!<.*!;',,1:'5*!l.!FGGG.!T5U1,'5%45)$(!$5A!!
!!42'5'%12!2':):!'K!5'515A1@45'J:!:E4214:!15!)34!Z51)4A!6)$)4:.!>1':214524!!
!!\G"\[Od\.!
B(J%&*!8.T.*!l'AA*!C.-.!HPP[.!9',$@15@!42'('@7!'K!&1:'5!$5A!2$))(4!'5!$!!
!!%1`4A!E,$1,14"!1%E(12$)1'5:!K',!5$)J,$(!$,4$!%$5$@4%45).!T2'('@12$(!!
!!DEE(12$)1'5:!["d[HOdc[.!
<'&4(*!<.C.*!>,1@@:*!C.S.*!l$7)'5*!D.l.*!LJ(&4,)!-.+.!HPNG.!<4($)1'5:31E!!
!!&4)=445!U1:J$(!'&:),J2)1'5!%4$:J,4%45):!$5A!)34!=41@3)!'K!@,$::($5A!!
!!U4@4)$)1'5.!C'J,5$(!'K!<$5@4!;$5$@4%45)!F["FP\OFPN.!
614@*!+.L.*!9($)34,*!+.L.*!;2+$557*!6.!HPPP.!<4245)!&1'A1U4,:1)7!E$))4,5:!!
!!15!)34!8,4$)!B($15:"!1%E(12$)1'5:!K',!,4:)',$)1'5!$5A!%$5$@4%45).!8,4$)!!
!!B($15:!<4:4$,23!P"FNNO[H[.!
Z6lD*!S<+6.!FGG[.!S$)1'5$(!,$5@4!$5A!E$:)J,4!3$5A!&''?.!#$:315@)'5*!!
!!l.+.!!
Z6lD*!S<+6.!FGGd.!R34!B-DSR6!l$)$&$:4*!W4,:1'5![.\!!
!!a3))E"ffE($5):.J:A$.@'Ub.!l$)$!2'%E1(4A!K,'%!U$,1'J:!:'J,24:!&7!;$,?!#.!!
!!6?1554,.!S$)1'5$(!B($5)!l$)$!+45)4,*!>$)'5!<'J@4*!-D.!
#31:45$5)*!6.8.!HPPG.!+3$5@15@!K1,4!K,4hJ45214:!'5!VA$3']:!65$?4!<1U4,!!
!!B($15:"!42'('@12$(!$5A!%$5$@4%45)!1%E(12$)1'5:.+L("!;2D,)3J,*!T.!l.*!!
!!<'%547*!T.;.*!6%1)3*!6.l.*!RJ4((4,*!B.R.!4A:.!B,'244A15@:!'K!)34!!
!!67%E':1J%!'5!234$)@,$::!15U$:1'5*!:3,J&!A14O'KK*!$5A!')34,!$:E42):!'K!!
!!:3,J&!&1'('@7!$5A!%$5$@4%45).!E.cOHG.!Z696OVSRO8R<O[H[.!!
n'J5@*!C.D.*!D((45!9.!-.!HPPN.!+34$)@,$::!$5A!,$5@4!:214524"!HP[GOHP\G.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45)!\G"\[GO\[\.!
n'J5@*!C.D.*!TU$5:*!<.D.!HPNM.!B'EJ($)1'5!A75$%12:!$K)4,!=1(AK1,4:!15!!
!!:$@4&,J:3!@,$::($5A:.!C'J,5$(!'K!<$5@4($5A!;$5$@4%45)![H"FM[OFMP.!
!
!
!
!
2008 Shrublands Proceedings 257 NREI XVI
9
Ganguli et al.: Assessment of Sagebrush Grasslands in Wyoming
Published by DigitalCommons@USU, 2011
